Tooth induction and temporal patterning in palatal epithelium of fetal mice.
The present study examined the effect of aging on epithelium and on its ability to respond to an inductive stimulus provided by murine dental papillae. In fetal CD-1 mice, 15- to 17-day molar mesenchyme was combined with 15- to 19-day epithelium from the secondary palates. Enamel organs were separated from the dental papillae, and palatal epithelium was peeled away from its underlying mesenchyme after treatment with 1% trypsin. Recombinants of epithelium and papillae were initially cultured on a solidified complex medium for 24 hr followed by an additional 10-14 days of intraocular explanation. Control specimens consisted of isolated molar papillae. Nineteen of 88 isochronal, heterotypic recombinations formed teeth. None of the 46 heterochronal, heterotypic grafts of 18- and 19-day palatal epithelium combined with 15- to 17-day molar papillae-produced teeth. Instead, keratin-filled epithelial cysts and bone spicules were formed. Isolated control molar papillae often formed bone in the intraocular sites but did not form teeth or contain epithelium. These results show that palatal epithelium is first restricted to its developmental pathway at 18 days of gestation. Younger epithelium can convert to functional ameloblasts that secrete enamel protein. In addition to the change in gene expression, normal tooth morphology is attained. The loss of competence of the palatal epithelium at 18 days gestation coincided with the acquisition of stratum corneum and the attainment of the fully differentiated state. The oral surface of palatal epithelium appears to be determined histogenically and morphogenically at 18 days of gestation in mice.